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(54) 22-OXAVITAMIN D DERIVATIVE 

(57)Abstract: 

PURPOSE: To obtain a new compound derivative consisting of 
26-hydroxy-22- oxavitamin D derivative, having strong 
differentiating-! nducing action, action for suppressing proliferation of 
tumor cell and useful as an antitumor agent, anti-rheumatics, a 
therapeutic agent for psoriasis, etc. 

CONSTITUTION: 20-Hydroxypregna-5,7-diene derivative of formula I 
(TBS is tert.-butylsilyl) is made to react with 
4-(tetrahydropyran~2-yloxy)-3-methyl-2- butene-1 -bromide of 
formula II (THP is tetrahydropyranyl) to afford a compound of formula 
IN, which is then made to react with pyridinium paratoluenesulfonate, 
etc. and protecting groups of the reactional product are deprotected 
except for only protecting group of the 1 st hydroxy I group. Then, the 
deprotected derivative is subjected to Sharpless oxidation reaction to 
give an epoxy body of formula IV and this epoxy body is subjected to 
ring opening using diisobutylaluminum hydride and deprotected to 
provide the objective 22- oxavitamin D derivative expressed by 
formula V (either one of R1 and R2 is H and the other is OH) and 
having strong differentiating-inducing action and proliferation 
suppressing action. 
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en 




10 



(5$** Ri , R 2 lt TK^M^^^^Tfc^SSr^-To 

2 2-^^fc^>DS^#, 
[0 0 0 1] 

[0 0 0 2] 

t.timt>nx^z>. 30 

[0 0 0 3] U>lW5 1a, 2 5 -xt FD>vfcf 
^>D 3 tt, S^O^iS«J^:S#fc<fcDS5^^>'^ 



4#$l¥6-2 5 6 3 0 0 

[0 0 0 4] -eotfO)— "^iilxT, #18096 1-267 
5 5 0-^lde®£nT^£K la, 33-^tHD^^> 
-2 0 (S) - (3-kHD^>-3-^^t 

9, 10-tnyi^^t-5, 7, 10 (19) 
-hUX>^^ ^^«^CD>fb^a:^cD2 2 
-^ift:^^>DStC^Vira^^Ufci^*, 2 6 
-tHn^>-2 2-^1ftf^5>D^(7>*^ ®® 
ffl^o^bK^ffl^^^^W*^ - £ & 

[0005] *&m*Tm—i&j5; (i) T^$n^>2 2 
Mb2] 




Ri * R2 tt, *^JS?^fe«*KS^t-o 
f^:U Ri dt 7 K^M^CD^«R2 te*SIS£^U R 
1 ^KSO^rfiR 2 ^^M^^^^-To ) 

[0006] *^coiin^cD{k^«v>'rnt)»r«fl: 

-£4Tt?&0, #J*J£, «M»ffS6 1 -2 6 7 5 5 0^fE« 
©la, 3 j3-fcfX (t e r t -y^)V^^)V^) )V 
^x) -^W^-5, 7-yX>- 2 0 (S) 

— ji/ (11) ^ffl^itirsiisn^ j^t^^m 

[0 0 0 7] 
[fc3] 



(3) 



$$$!¥6- 2 5 6 3 0 0 



TBSO 



TBSO^> 




OH 



TBSO' 




TBSO 



OTHP 



(II) 



(in) 



(IV) (V) 



OH 




TBSO 



HO' 



OH 




°^X^OH 

''oh 



(I) 



(VI) (VII) 

3 (i i) <D{£&#a\zmx<DGtET* a: (xv) <D4t<s *v) <oib-&*tt«AJiHT©cfc5fcLT#&ns. 

«&S**ii-. 3(1 ID ©ftd«fft»*. (X * [ft; 4] 

-S^s^OH ^ ^K^OTBS ^ o <5*^0TBS _ 

(IX) (X) 



(vni) 



o 

^OTBS 



OH OTHP 

"t —X. - 

^OTBS OTBS 



(XI) 



OTHP 



(XII) 



OTHP 



(xm> 



-OH 

(XIV) 

**t^**vr>Kflsbr#6n-&a (x) <ote&m\zL& 
is*ff^, 3 (xi) (Dit&m&nz* 3 ex 

I) Oft^*»^ V ^7JVS-UAt FU HTM 
7cLT)Vz2-)li$i (XII) 'xtfflJtL&St *S£fi£ 
«SL (xiii) cMt^»&»*. $tt:«abfc* 

y>fc£ftU S6 (XV) ©fc^*«»*. 
[0008] 3 (I I I) ©ft^&KhTU 

tt<Z>*»»©««©*S3aL/TR««USC (IV) ©ft 



Br 

(XV) 



z>ZL£\zl:Q$L#m$imzx.tf*is# (v) 



j&iTtrs. »snfcx#*s^fr&« (v) 

tlZ&Q* 3 (VI I) ©ft^Sr#5, 



3 (VI I ) 



[0 0 0 9] at (IV) <D{£&to&zs*-7\sXmtir 50 



&ft5z.h\z£r) > (I) 
Co o 1 o] 

[0 0 11] 

[##m] 

3 - t -y^^^^v-u;^^^- i -yp^xp 
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(4) 

5 

7V)V7)V3—)V (8. 16ml, 120mmol), 

t e r t -^jv »dd) y^yvio^y (1 5. 0 

g, lOOmmol), h'Jxf;P7^> (5 0. 2m 
1, 3 6 0mmol), 4 -y^^7^/ tfU y> 
(1. 47g, 12mmol) ^DD^^> (2 5 
4ml) 0^tU iITT2 0^»« 6 HJfc 
mtit^JlX-Tfr (OTEt 2 O) T?»RU 

(j^Ttafofi^^) , m$a&m*-vm#&. mm-??* 10 
(^TMgso 4 ) «jEET*«e*-r 

5o «SS«JESS« (bp 4 9-5 013, 16mmH 
8) (IX) (13. 7 9 

g, 8 0. 2%) *>*#£tV5o 

[0012] IR (neat) cm- 1 : 1 2 5 4, 1 

0 0 7, 9 1 8; 

1 H-NMR (9 0MHz, CDCls) (5:6. 09 
— 5 . 7 3 ( 1 H, m) , 5 . 3 8-5. 01 ( 2 H, 
m) , 4. 17 (2H, dt, J = 1 . 71, 4. 4H 

z) , 0. 91 (9H, s) , 0. 07 (6H, s) ; a? 
MSm/z : 1 7 2 (M + ) ; 

Exact mass calcd for C 9 H 

2 o OS i 1 7 2. 1 2 8 3. Found 172. 

1 2 5 8. 
[0 0 13] 
[###12] 

4 - t -7^)\>i?*^)Vyn)\stt^- 2-*^)V- 2 

I-T^# (IX) (lg, 5. 8140mmol) t 
K«**tbUW (1. 15g, 13. 69mmo 
1) £v^nn^> (6 0ml) fc»»£l3% -8 2 

^X^^ > (2. 3 g, 8. 7 2 lmmo 1) SJtJA, 

t7^rtH# (x) tm&Mffi. ^(DRtsmmtn 

[0 0 14] EORjSSjftfc (^Jl/#Xh^i/X^Uf 
» hU7xZWX^7>(4. 8 8g, 12. 7 9 
mmo 1) ^MT, -*a#"T*. S**©* 40 

^^W7A^D-7h^77^- (Si0 2 lOOg, 
E t 2 O : n -^1t>= 1:20 (v/ v) ] JCfrT 
tftSXXfW (XI) (1. 2 7 0 3 g, 8 4%) 

[0015] IR (neat) cm- 1 : 1715, 1 

2 4 3; 

1 H-NMR (90 MHz, CDC 1 3 ) 5:6. 76 
(1H, brt, J = 5. 6Hz) , 4. 33 (2H, 50 




W6-2 5 6 3 0 0 

6 

brd, J = 5. 6Hz) 4. 19 (2H, q, J = 

7. 1Hz), 1. 79 (3H, brs), 1. 28 
(3H, t, J = 7. 1Hz), 0. 90 (9H, 

s) , 0. 0 8 (6H, s) ; 
MSm/z = 2 5 8 (M + ) ; 

Exact mass calcd for C i 3 H 
26O3 SI : 2 5 8. 1651. Found 25 

8. 16 6 1. 
[0 0 16] 
[##013] 

4- (fh7bHntf7>-2-fM^» - 3 
[0 0 17] 

[##«3] -7 4ti:ffiofc*fiXXf^ (XI) 
(1. 2 2g> 4, 7 2 9mmol) 0y^DO>^> 
(2 7ml) l:^V^T5n^Afc:h*U F 
(OTDIBAHtTS) lMhJVX>M (2. 5 3 
ml, 14. 19mmol) 4 5#HB8MM" 

C(Z>El6*fcl 0X*»ft;^-hU^A*** (0. 

7 2ml) fcJn^T, »*fcM£T#jBLfcj&t&lHr 
K2 0»W5, £<D»*&CH2 C I 2 £THF£ 

Tf6Sfc«, «JET*«S*UTT;V3-;W*: (XII) 

(1. 12g) CKO^COHSUlf *Ilt3te<* 

[0 0 18] t7;i/3-M (XII) (1. 12g) 

0CH2 c 1 2 mm (iimi) i^tru^^^A/^ h 

;i/x>x;i^*-h (l^TPPTSW) (1 1 9m 
g, 0. 4 7 2 9mmol) t>?tFPlf7> (1. 7 
5mK 18. 9 2mmol) ^JfllA, 3HfM3 5»S 

[0019] z <DRj&m<Dmm<D 2/3 zmm-eufcrnT 

«*U Eti OT?#Rtfe *T7«B#-r«. MgS0 4 

«£ET»««*-r*t^x-'7 i ^» (xi 1 

I) (1. 5 9g) &»7t 0 Z<D*><DttM»rZ>Z.£fc 
< x A<DRfo\zm*Xio 
[0 0 2 0] flyX-fW (X I I I ) (1.59 
g) ©THFfl (4 7ml) iC^ h *ytt)V7 
Wy^t^H (OTTB A F £T«5) (lmol/ 
1 THF, 5. 7ml, 5. 7mmol) £J[J;tT^& 
TT2 0M^« SSfCTBAF (1. 42mK 
1. 4 2mmol) £SniL 1 5#fg#U ^^icTBA 
F (1. 42ml, 1. 4 2 mmo 1) £Jll7L15#« 

*T?ifei»tfc MgS0 4 T?*£«bT«JET*»«*"r 
^^->U*^*;^^A^D^h^^^^- CS i 
O2 7 0g, Et 2 0:n -^\^1^>= 2:1 (v/ 
v) 3 JCffTi:T;l/3— (X IV) (7 3 5mg, 

8 3. 6%) rmwtem&mmiiVT&znz. 

[0021] IR(neat) cm" 1 : 34 0 2, 8 
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7 

6 8,812; 

1H-NMR (9 OMHz, CDCU) 6:5. 64 
(1H, d t, J = l. 2, 6. 8Hz), 4. 58 
(1H, drt), 4. 32-3. 27 (6H, m) , 

2. 12 (1H, br t), 1. 9 6- 1. 2 0 (6 

H, m) , 1. 6 6 (3H, s) ; 

MS m/z : 1 5 5 (M + -CH 2 OH) : 

Exact mass calcd for Cg H 

15O2 155. 1072. Found 155.10 

8 7 ; 

Anal. Calcd for C10H18O3 : 
C, 6 4. 4 7 ; H, 9. 75. Found:C, 6 
4. 1 6 ; H, 9. 8 3. 
CO 0 2 2] 

4- (fh7bHDb:7>-2-1';^y) -3-* 

[0 0 2 3] T)Vn—)VW (X IV) (6 5 Orag, 
3.4 9 5mmo 1) <DiS? UU * ? (4 0 m 

l) \z h u y ^^-)^7sy 4 y d. ig, 4. 194 

mmol) mg&mm (1. 74g) 5. 2 4 2mm 
ol), ^&*it&:J-MJ*A (8 8 lmg, 10.49 
mmo 1) ^AMT4^S^t§. 

*§K MgS0 4 4TKm ^HT^^S*^^. ^ 
SSy'J*^M7A^DVh^77^- (Si0 2 1 

0 g, E t 2 O : n -^-tr>= 1 : 5 (v/v) ] \Z 
#tt^P^ (XV) (5 14. 6mg, 5 9. 1 

[0 0 2 4] IR(neat) : 1 1 2 1, 6 6 3; 

1 H-NMR (9 OMHz, CDC 1 s ) ; 5. 83 
(1H, brt, J = 7. 9Hz), 4. 60 (1H, 

br t) , 4. 33 — 3. 34 (6H, m) , 1. 74 
(3H, s) , 2. 09-1. 14 (6H, m) ; 

MS m/z : 2 4 7 (M + -H + ) ; 

Exact mass calcd forCioH 

i e O2 B r 247. 0334. Found 24 

7. 0 3 4 6. 
[0 0 2 5] 
[#M£#J5] 

la, 3 - ( t -ttJVV^frzsVfrtti') 
-2 0 (S) - (3-^f^-4-fh7t:hh!7^ 
**ris-2 (E) -:7>~;l^-^>-5» 7 i^XXQ^ 

[0 0 2 6] la> 3 0 -b:X ( t 
U;U^v) - 2 0 (S) 

7->>X> (I I) (3 0 0mg, 0. 5 3 5 7mmo 
1) COTHF^M (10ml) CMT^^U^A 
(64. 3mg, 1. 607 mm o 1 ) £ JD^, ^i&T 

i^r^3 07i«#-r^>o yp^# (xv) (2 6 7m 



(5) #18^6-2 5 6 3 0 0 

8 

1. 0 7 lmmo 1) CDTHFjg^ (11ml) £ 

jftiSt^itKMU Et 2 OT 

?&1RU &*afc&7KTiftf§K MgSCU T££J&LT«JE 
TS^^^-r^ Sfi^y^y;^7A^07^ 
77>f- (S 1O2 50g Et 2 O: n -^\^1*->= 
1:10, 1:3 (v/v) ) fCffTi:> X-^;Mfc 
.(III) (19 6. 7mg> 5 0. 4 %) . 

10 [0027] IR (neat) cm" 1 : 2 9 3 4, 1 
25 3, 107 7, 102 2,835; 
1 H-NMR (90 MHz, CDCh) : 5. 74- 
5. 2 5 (3H, m) , 4. 7 5 ( 1 H, bt) , 4. 
27-3. 21 (9H. m), 1. 19 (3H, d, J 
= 7. ONz), 0. 87 (21H, s), 0. 60 
(3H, s) , 0. 11 (6H, s) , 2. 81-0. 
1 1 (24H, m) , 0. 0 6 (6H, s) 
MS m/z : 7 2 8 (M + ) 

Exact mass calcd for C43H 
20 7 s Os S i 2 7 2 8. 5232. Found 72 
8. 5 2 3 0. 

[0 0 2 8] 

[f^096] 

1 a - t -ttJliSt^frisV 3j3-bHP 
^>-2 0 (S) - (4-bHP^>-3-^^-2 
(E) --7^~)V*3ris) 7->>X>(P 

[002 9] I-fJl#(III) (6 6 8. 8mg, 
0. 9 1 8 7mmo 1) CD*^/— JV&fc (8. 4m 
30 1) KlPPTS (78. 5m g, 0. 3 1 2 4 mmo 

1) $jjp^TMT2 6f$mi2 oftmm-z. ^©i^ 

MgS0 4 M£ETS«S®it^o 
SyU^yM7A^DYhy77^- CS i O2 3 2 
gE t 2 O : n-'\=H*>=2 : 1 (v/v) ) iCfTf 
h yt-JW (IV) (3 9 9. 8mg, 8 2. 4 

%) «i«wtiT#^n§ e 

[0030] IR(neat) cm" 1 : 3 3 6 6, 1 

25 5, 114 7, 108 6, 836; 
40 1 H-NMR (9 OMHz, CDCh) :5. 74- 

5. 2 5 (3H, m) , 4. 2 7-3. 2 1 (7H, 
m) , 1. 19 (3H, d, J = 6. 1 Hz) , 0. 8 

7 (1 2H, s) , 0. 6 0 (3H, s) , 0. 1 1 

(3H, s), 2. 81 — 0. 11 (20 H, m), 

0.0 6 (3H, s) ; 

MS m/z : 5 3 0 (M + ) ; 

Exact mass calcd for C32H 
5 40 4 Si 530. 3792. Found 53 
0. 3 8 2 0 ; An a 1 . Calcd forCa 2 H 
50 54O4SI C, 72. 40; H, 10. 26. Fo 
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(6) 

9 

und : C, 7 2. 5 0 ; H, 10. 2 1; 

[a) d 3 0 - 7. 6 7 (c = 1. 622, CHC 
Is). 

[0 0 3 1] 

i a - t -y^;i/^^^ 1 ;u->u;^^v'- gJL^bjjp 

^y- 2 0 (S) - C2 (S) , 3 (R) -X#^->- 
4-t:Ha^y-3-^^f;^v) ?V91r- 

5, 7 -yX>(D^ 

[0 0 3 2] - 2 S^tC^T, ( + ) --L-m^mi? 10 
<i V^P tf;V (1 2 3. 4mg. 0. 5 2 6 8 mm o 
1) , 4A^l/^a7-y-^X (5 5mg) <Oi?9U 

n;**>»»»c (6. 9ml) Ic^ntfA (IV) x 
V^nap^F (0. 14ml> 0. 4 7 0 3m 
mo 1) ttlftTL, 1 O^^tSo C0SMC7'J 
)V7)\/Zl—)Hfc ( I V) (170mg, 0. 3 2 2 0m 
mo 1) <Di?Z7UU**>mWi (6. 9ml) t - 
?WWFD;vtWF (1. 04mol/l, 
0. 6 9mK 0. 7 1 7 6mmo 1 ) fcHfiKTElS 

mizmx, 2mmi Qftrnwrz* ^mi:io% 20 
m&m (0. 8 2mi) &wjrrjn*3 o#rai#u 

u ii^-rh»^-r^o m 

yjW7A^PVhy77^- CS i O2 8g> E t 2 

0 : n-^it>=5 : 1 (v/v) ] te#"T tX5j?^ 
y^ (Va) (15 0. 5rag, 8 5. 9%)&mm 

[0033] [a) d 3 0 - 1 6. 72 (c = l. 91 
8, CHC Is); 30 
IR (neat) cm" 1 : 34 0 0, 1254, 11 
4 7, 1 0 8 6, 1 0 6 4, 8 6 7, 8 3 3, 8 1 2, 
7 7 0; 

1 H-NMR (3 0 0MHz, CDCls) : 5. 63 
(1H, brd, J = 6. 8Hz), 5. 33 ( 1 H, 

b r d, J = 6. 8Hz), 4. 06 ( 1 H, br 
s), 3. 77 — 3. 22 (8H, m), 2. 80 (1 
H, brs), 2. 50 (1H, brd, J = 13. 6 
Hz), 2. 31 (1H, brt, J = 13. 6H 
z),2. 09-1. 87 (4 H, m),l. 79- 40 
0. 96 (9H, m), 1. 60 (3H, s), 1. 3 
1 (3H, s) , 1. 19 (3H, d, J = 5. 9H 
z) , 0. 8 8 (9 H, s) , 0. 6 3 (3H, s) , 
0. 1 2 (3H, s) , 0. 0 7 (3H, s) ; 
MS m/z : 5 4 6 (M + ) ; 

Exact mass calcd for C32H 
54 0 5 Si 546. 3741. Found 54 

6. 3 7 2 0. 
[0 0 3 4] 

[##0118] 50 




^i¥6-2 5 6 3 0 0 

10 

la-t -^y/^y'j;^>-3 J3 -b HP 
^i/-2 0 (S) - C2 (R) , 3 (S) -X#^->- 
4 - h KD^y- 3 - 

5, 7-yX>OM 

[0 0 3 5] -2 BTCKAUT, (-) -D-SE&v 
V^Dt!;P (1 2 3. 4mg, 0. 5 2 6 8mmo 
1) , 4A€l/^a7-y-yx (5 5mg) Oy^n 

u*?>mmm (6. 9m n iz^^-oa (iv) f 

V^naJMrS'r 5 (0. 14ml, 0. 4 7 0 3m 
mo 1) £fla*-> 1 0»B»J«"5. COEjHKfcTU 
;i/7JWn-;Mfc (I V) (I7 0mg, 0. 3 2 2 0m 
mo 1) Oy^DD^^>M (6. 9ml) t. t - 

(1. 04mol-l, 
0. 6 9ml, 0. 7176mmol) £^ffllCTK& 
*fc»n*.* 2»IH1 0»«#M-«. 21OK«KHC10X 
1H£ (0. 8 2ml) £f^T?2mA3 0#&#U g 
M*T#MT-5o SJ&^£S^PP;**>T*iRU "fe 

^A^PT h£^:7-f — CSiOz 8 g, Et 2 0:n 
-a,^>=5 : 1 (v/v) ] l:#TW#*^H#' 
(Vb) (15 6. 2mg, 8 9. 2X) 

[0036] (a) d 3 1 -1. 76 (c=l. 45 
2, CHC Is); 

IR (neat) cm" 1 : 34 04, 1255, 11 
4 7, 1 0 8 7, 1 0 6 6, 8 6 8, 8 3 4, 8 1 2, 
7 7 0; 

1 H-NMR (3 0 0MHz, CDC 1 3 ) : 5. 61 
(1H, brd, J = 6. 8Hz) , 5. 33 ( 1 H, 
brd, J = 6. 8Hz), 4. 07 (1 H, br 
s), 3. 81 — 3. 19 (8H, m), 2. 80 (1 
H, brs), 2. 49 (1H, brd, J = 13. 6 
Hz), 2. 29 (1H, brt, J = 13. 6H 
z), 2. 09-1. 86 (4H, m), 1. 77- 
0. 63 (9H, m) , 1. 59 (3H, s) , 1. 3 
1 (3H, s) , 1. 2 1 (3H, d, J=6. OH 
z) , 0. 8 8 (9H, s) , 0. 6 1 (3H, s) , 
0.11 (3H, s) , 0. 0 7 (3H, s) ; 
MS m/z : 5 4 6 (M + ) ; 
Exact mass calcd for C32H 
s 4 0 5 Si 546. 3741. Found 54 

6. 3 7 3 4. 
[0 0 3 7] 
[##009] 

la, 3g-ybHP^y-20 (S) - [3 (R) , 
4 FP^y- 3 - ^^^Wy] 9V9±_ 

-5, 7-yX>g)M 
[0 0 3 8] DIBAH (1. 5 8ml, 1. 58mm 
o 1) *X#*5/Mfr (Va) (145mg, 0. 26 
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11 

6 5mmol) ©h;H>M (3. 3ml) COtC 
Till*, 2^ffl3 0^Sm 2SKDIBAH (lm 

k lmmoi) &m*-imm2 O^ffi^-T^o 

OX#«ft^hUtfA#«* (0. 6 6ml) 
tl^lOTHF*MT6 0t:i:#Sl/t3 0#|g# 
r^o Kj6*S5>*nn**>, THFftiBiWfct 
94 h»iau i«^MgS04 Tffi«ia> »£ET«« 
f4«th»Jt-^ (Via) (13 6. 8mg) ^ 

[0 0 3 9] th'JtHP (Via) (13 5mg, 

0. 2 4 7 3mmo I ) 0THF« (10ml) \ZT 
B A F (lmo 1/1THF : 0. 74ml, 0. 74 
mmo 1) 183ta:#5-«l}M*5. KJ& 

ii-ettas^ttftji-ea^Tft*^ Mgso 4 

□ Vh^7>f- CSiO z 1 0 g> MeOH:CHC 
13=1:20 (v/v) ] fcffT£. ^h^-;W£ 
(Vila) (8 3. Omg, 7 7. 3 %) 

[0 0 4 0] (a] d 2 9 - 1 4. 6 5 (c = l. 28 
8, CH 3 OH) ; 

IR (neat) cm' 1 : 3 3 7 2, 2934, 28 
74, 164 7, 1054; 

1 H-NMR (5 0 0MHz, CDC 1 3 ) : 5. 73 
(1H, dd, J = 2. 4, 5. 5Hz) , 5. 40 
(1H, dd, J = 2. 4, 5. 5Hz), 4. 10- 

4. 02 (1 H, m) , 3. 79 — 3. 74 (2H, 
m) , 3. 55 (1H, d t, J = 3. 1, 9. 3H 
z), 3. 46-3. 37 (2H, m), 3. 29 (1 
H, quint, J = 7. 0Hz), 2. 76 — 2. 6 
8 ( 1 H, m) , 2 . 6 4 (1H, b r s ) , 2 . 5 4 

(1H, ddd, J = l. 8, 2. 4, 7. 0Hz) , 
2. 34 (1H, brt, J = 7. 0Hz), 2. 14 

(1H, dq, J = 2. 4, 7. 0Hz), 2. 06- 

1. 86 (4 H, m) , 1. 79 — 1. 39 (12 H, 
m), 1. 21 (3H, d, J = 6. 1Hz), 1. 2 

0 (3H, s) , 1. 0 1 (3H, s) , 0. 6 2 (3 
H, s) ; 

MS m/z : 4 3 4 (M + ) ; 

Exact mass calcd for C26H 
420s 434. 3032. Found 434.30 

2 1. 

[0 0 4 1] 

im^mi 0] 

1 cr, 3 j3-S?fc HP^>-2 0 (S) - C3 (S) , 

4 - yb pn»j/- 3 -^^;^jm->] 7V?± 

-5, 7 - vX><P-&J6iE 
[0 0 4 2] DIBAH (2. 3 2m K 2. 32mm 




(7) ^H¥6-2 5 6 3 0 0 

12 

0 1) &x#*i/F* (Vb) (150mg, 0. 27 

5 7mmo 1) ©hW>^ (3. 4ml)ld0t:ir 
TJtaA, 2i$f«3 0#JS#^ SSKDIBAH (0. 
5ml, 0. 5mmol) miM2 0^ffij*t 
&o C<DRfcWl\Zl 0X*»ft*hUaMc*« (0. 

6 8ml) £ffly§»C!>THF£ira;LT6 0tl:#ILT 

3 0^T5, E*«*^PD^^X THF*« 
BSMHci: 5>f HMU »MMgS0 4 
«BET*««*-r*t h«J*- * (V I b) (12 3. 

10 8mg) *«#5n<5. E (O h<D\$m&-rZ> Z.tt£ls\Z& 

[0 0 4 3] fih'Jt-;!/ (V I b) (12 2mg, 

0. 2 2 3 4mmol) 0THFM (9ml) CTB 
AF (lmo 1/1THF : 0. 67mK 0. 6 7m 
mo 1) MWLfSlttZ&Z—toK&rz. 

T»ft^-frfe<fifd«*5*Tft#«, MgS0 4 

Th^77^- (SIO2 lOg, M e OH : CHC 1 
20 3 = 1:2 0 (v/v) ] fcftTi:, 

(VI lb) (8 3. 8m g> 8 6. 4%) fflM&ISA 

[004 4] (a) d 2 9 - 1 4. 73 (c = l. 11 
6, CHs OH) ; 

IR (neat) cm" 1 : 3 3 8 0, 2936, 16 

4 9,1 0 5 2; 

1 H-NMR (5 0 0MHz, CDC 1 3 ) : 5. 73 
(1H, dd, J = 2. 4, 5. 5Hz), 5. 40 
(1H, dd, J = 2. 4, 5. 5Hz) , 4. 06 

30 (1H, sextet, J = 6. 1Hz), 3. 88 
(1H, dt, J = 3. 1, 9. 3Hz), 3. 77 
(1H, brs), 3. 46 (1H, brd, J = l 

1. 0Hz), 3. 43 — 3. 34 (2H, m), 3; 
34-3. 26 ( 1 H, m) , 2. 96 (1H, br 
s), 2. 78 — 2. 69 (1H, m) , 2. 53 (1 

H, ddd, J — 1. 8, 2. 4, 15. 9Hz), 

2. 34 (1H, brt, J =7. 0Hz), 2. 14 
(1H, dq, J = 2. 4, 13. 1Hz) , 2. 04 

— 1. 85 (4H, m), 1. 79-1. 24 (12 
40 H, m) , 1. 22 (3H, d, J = 6. 1Hz), 

I. 18 (3H, s) , 0. 94 (3H, s) , 0. 6 
1 (3H, s) ; 

MS m/z :4 34 (M + ) ; 

Exact mass calcd for C 2 e H 
4 2 Os 4 3 4. 3032. Found 434. 30 

0 7. 

[0 0 4 5] 

1 a, 3 0— ^fc HD^y-2 0 (S) - C3 (R) , 
50 4 - y b Hp^v- 3 - ^^^J^y) -9, 1 
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0--feJ^l^^-5, 7. 10 (19) -h'jXXO 

[0 0 4 6] la, 3 jS -^tHD^>-2 0 (S) - 
C3 (R) , 4-ytKD^v'-3-^5 : JWW^ 
vO 5, 7 -yl> (Vila) 2 2. 7m 

g^/-;P2 0mii:^u *»t, T;i/^f>^ 

^;l/=l : 2 5, 2 ©MB!) -ttBIMHfc 

/-;!,= 2 0 : 3) TttSLftfittKOflteft** 
(4. lmg) $#feo 

[0047] IR(neat) cm" 1 : 3 3 8 5 (b 
road), 2 9 2 0, 2 8 6 5, 1 0 5 0, 7 3 0. 
1 H. NMR 6 : 6. 37 (1H, d, J = ll. 
2Hz) , 6. 02 (1H, d, J = 1 1 . 2Hz), 
5. 33 (1H, .s) , 5. 00 (1H, s), 4. 4 
3 (1H, brs), 4. 22 (1H, brs) 3. 6 
9 — 3. 81 ( 1 H, m) , 3. 44-3. 61 (1 
H, m), 3. 42 (2H, s), 3. 21 — 3. 34 

( 1 H, m) , 1. 19 (3H, s) , 1. 19 (3 
H, d, J = 5. 9Hz) , 0. 54 (3H, s) ; 
MS (m/z) : 4 3 4 (M + ) , 8 5 (1 0 0%) ; 
UV (EtOH) A max nm:2 6 4, min 
nm : 227 ; 

CflO d 6 5. 8 5 (c = 0. 0 8 2, EtOH) . 
[0 048] 

ram 2] 




(8) W6-2 5 6 3 0 0 

14 

1 a. 3 2 0 (S) , C3 (S) , 

4 - >?t hd*s/- 3 - ^f;^;vt^>] -9, i 

0 -±ZlZf\stfi~- 5, 7, 10 (19) - h 'JXXP 

[0 0 4 9] la, 3j3-^tHD^->-2 0 (S) - 
C3 (S) , 4-^tKD^>-3-^fJ^m 
>0 ^1/^-5, 7 -yl> (V I I b) 2 0. lm 
g^;-;i/2 0ml«SU *#T> T;tcf>;tf 
X^/t^U>^b^e>4 0 0WKBE7K®«*-AW3- 
10 )Vyj)V&-&mi<\ 2»3 5fWB3tBH»«, 2 1$ BBiU 

^=2 : 2 5, 2[sJJgBI) T?fi«««, #3(JB»fl^ 

/-^=2 o : 3) TS8lIfiifttt<z)SE{k6« 

(3. 9mg) 

[0050] IR (neat) cm 1 : 3 3 7 5 (b 
road), 292 0, 286 5, 1050; 

1 H — NMR <5 : 6. 37 ( 1 H, d, J = ll. 6 
20 Hz), 6. 02 (1H, d, J = ll. 6Hz), 

5. 3 3(1 H, s),4. 99(1H, s),4. 4 

2 (1H, brs), 4. 23 (1H, brs), 3. 
81—3. 93 ( 1 H, m) , 3. 57 (1H, s), 
3. 2 5-3. 5 0 (3H, m) , 1. 2 0 (3H, 
d, J = 7. 3Hz), 1. 18 (3H, s), 0. 5 

3 (3H, s) 

MS (m/z) : 4 3 4 (M + ) , 8 5 (1 0 0%) ; 
UV (E t OH) A max nm: 2 6 3, min 
nm : 2 2 7 ; 
30 [a] d 4 9. 3 5 (c = 0. 0 7 7, EtOH) . 
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